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1. Actuarial
Valuation Basics
A N ACTUARIAL VALUATION OF A RETIREMENT

PLAN IS AN ESTIMATE OF A PLAN’S FINANCIAL

POSITION AT A SPECIFIC POINT IN TIME. During a val-

uation, an actuary takes a “snapshot” of the mem-

bership as of a given date to determine the plan’s

liabilities and funded status.

An actuarial valuation projects the expected cash

flow of plan members’ benefits. Actuarial projec-

tions are derived from a combination of judgement

and science, based on assumptions about the likely

occurrence of future events that affect the outcome

and duration of pension benefits.

ASSUMPTIONS
Two types of assumptions are used in 

valuations—economic and demographic. Of the

two, economic assumptions usually have a greater

impact on plan liabilities. Two key economic

assumptions are investment return—used to deter-

mine the present value of future liabilities, and

salary increases—used to project current pay until

retirement. Demographic assumptions deal with

the likelihood of termination of employment,

retirement, disability, or death at each age. 

Actuarial assumptions are primarily based on past

experience or standard tables. Recent experience

should be considered but it is not the main factor in

setting assumptions. For example, even though

salary increases and inflation have generally been

low since the early 1990s, a much longer-term view

should be considered. It is important to understand

that a long-term view, from an actuarial standpoint,

is not ten years, but twenty or thirty years. 

Assumptions can result in actuarial gains or loss-

es. For example, if salaries increase by an amount

greater than that which was assumed, an actuarial

loss will result. If salaries increase by a lesser

amount than expected, there will be an actuarial

gain. It is important to note that how assumptions

work together as a group is more important to the

overall valuation results than the accuracy of an

individual assumption. One assumption may some-

what overstate the actuarial liability and another

may understate it, but taken together, they may bal-

ance each other out. 

Actuarial valuations are affected by many vari-

able factors, such as rates of retirement, termina-

tion, disability, death and general economic 

conditions. Actuaries must apply their best judge-

ment when estimating how and when conditions

are likely to change. Each valuation “trues-up” the

estimates from prior valuations. Over time, 

adjustments are made to assumptions, as needed,

based on plan experience. 

SCHEDULING VALUATIONS
Adherence to a schedule of regular valuations is

likely to result in the early identification of trends

and appropriate adjustments being made on a time-

ly basis. Periodic valuations enable a retirement

board to guard against an unexpected and sizable

increase in a system’s funding schedule and appro-

priation amount. 

The Public Employee Retirement Administration

Commission (PERAC) is required by Section 21(3)

of Chapter 32 to oversee an actuarial valuation of



ACTUARIAL VALUATION BASICS 3

each retirement system every three years. The

Governmental Accounting Standards Board

(GASB) requires valuations to be performed at

least every two years for financial reporting pur-

poses. PERAC believes that a schedule of annual

valuations is a sound business practice and a hall-

mark of a well-managed pension system. At an

absolute minimum, valuations should be 

performed very two years. If a retirement system

performs a valuation only every two years, PERAC

strongly recommends that an interim

valuation be conducted during the off

year. In an interim valuation, actual

plan assets and an estimate of liabili-

ties are used to estimate the funded

status of a plan. 

The financial condition of a retire-

ment system has a significant impact

on municipal finances, including the

cost of borrowing. Rating agencies

cite retirement issues as a determining

factor in establishing bond ratings. If

a valuation is not performed and/or

the system’s funding schedule is not

updated at least every three years,

PERAC must determine the appropriation level for

the coming fiscal year on a conservative basis. 

PRIVATE VALUATIONS
The completion of annual or biennial valuations of

all 106 contributory retirement systems requires

the assistance and cooperation of the private actu-

arial community. PERAC encourages retirement

systems to conduct RFPs (Request for Proposals)

to select private actuaries with whom they can

establish ongoing relationships. There are a 

number of firms that provide actuarial services for

pension plans. In fact, PERAC now posts recently

completed valuation studies (including those com-

pleted by PERAC in-house and those provided by

private actuaries) on PERAC’s Home Page on the

Internet: www.state.ma.us/perac. Retirement

boards are encouraged to view these reports and to

contrast and compare the various presentations.

PERAC will accept a private valuation as meeting

the triennial requirement stipulated in Chapter 32,

provided the Commission staff has the opportunity

to work with the private actuarial firm throughout

the valuation process and to review their draft

report before the valuation is finalized.

ACTUARIAL FUNDING
Actuarial funding determines the

annual cost to fund a retirement 

system’s cost of benefits that accrue

during the current year (normal cost)

as well as the costs associated with

any past service liability (unfunded

actuarial accrued liability). One of

the main principles of advance or

actuarial funding is the premise that

the cost of retirement benefits for a

current employee should be paid 

during the years of service of that

employee—the period for which the

taxpayers are receiving the benefits of the services

of that employee. Under the pay-as-you-go method

formerly in effect, annual appropriations were 

limited to the amount of benefits that were 

expected to be paid out to retirees. There were no

provisions for advance funding for benefits to be

paid in the future. Under the funding schedules

now in effect, a series of payments is established to

pay the annual normal cost as well as amortize the

unfunded accrued liability (actuarial liability less

plan assets) over a period of years.

In accordance with Chapter 32, §22C or 22D,

each retirement system’s unfunded accrued liabili-

ty must be amortized (fully paid off) by 2028.

There are two approaches to amortizing the

The financial

condition of a

retirement

system has a

significant

impact on

municipal

finances,

including the

cost of 

borrowing.
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unfunded liability in a funding schedule: the level

dollar approach and the increasing percent sched-

ule approach. 

Under the level dollar approach, during the life of

the funding schedule, payments to amortize the

unfunded liability remain level (the same) for each

year, much like a mortgage. Under the increasing

percent schedule approach, payments to amortize

the unfunded liability increase by a set percentage

(4.5% is the maximum allowed) each year. Under

an increasing percentage schedule, the payment in

the early years of the schedule is not large enough

to even pay the interest on the outstanding principal. 

A level dollar schedule is generally more conser-

vative and will fund a system’s unfunded liability

more quickly than an increasing percent schedule.

The level dollar is the approach required of private

sector plans under federal law. 

Retirement systems should submit funding

schedules to PERAC for approval at least once

every three years. If valuations are being per-

formed annually or biennially, schedules may be

submitted to PERAC more frequently. u
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G ENERALLY, THE ACTUARIAL VALUATION CYCLE

MAY BE CLASSIFIED INTO SIX PHASES:

l Preliminary Review

l Data Preparation

l Asset Preparation

l Valuation Specifications

l Valuation Run and Summary

l Final Report and Presentation

PRELIMINARY REVIEW
A preliminary review is common to all actuarial

valuations. The actuary begins this phase by famil-

iarizing himself or herself with the most recent

prior valuation report for the retirement system,

any actuarial work papers related to that report and

the retirement system’s correspondence file for the

previous year. The actuarial work papers may have

notes from the last valuation that would supply

information on unusual aspects of the actuarial val-

uation. When reviewing last year’s correspon-

dence, the actuary will review any issues pertaining

to the required annual appropriation. 

DATA PREPARATION
A retirement system that is being valuated should

submit active member and retiree data, in

PERAC’s required record layout to PERAC’s

Actuarial Unit, as soon as possible after the end of

the calendar year. A January to mid-February sub-

mission of data, as of December 31 of the preced-

ing year, is the most responsive. The goal is to 

produce valuation reports as early as possible in the

year. The later in the year a report is issued, the less

meaningful it may be. 

It is essential that the retirement system furnishes

the valuation team with accurate, up-to-date mem-

bership data. The date of birth, date of hire, salary,

and amount of creditable service are a few of the

crucial data elements for each active member. The

date of birth, amount of monthly benefit and bene-

fit option are a few of the crucial data elements for

each retiree. 

If a database has a large number of inaccuracies,

the results of the valuation may be unreliable and

the validity of the study questioned. An actuary

may have to make assumptions as to dates of birth

and hire, pay, and other missing information in

order to complete a valuation. However, it is high-

ly problematic when an actuary is faced with mak-

ing estimates for a large number of missing or

incorrect data elements. For example, if there are

500 active members, it is acceptable for an actuary

to make estimates of pay or creditable service for a

handful of members. But if the records of 100

members lack accurate values for one or both of

these elements, the retirement board should clean

up the data before the valuation is carried out.

Actuaries generally make estimates cautiously; if

estimates are utilized extensively, it is more likely

that the actuarial liability will be overstated. An

actuary can best determine a retirement system’s

true liability with accurate data. 

LISTINGS OF QUESTIONABLE
DATA ITEMS

When PERAC’s Actuarial Unit reviews a retire-

2. The Actuarial
Valuation Cycle
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ment system’s membership data, it prepares 

listings of questionable data items. If data is erro-

neous, it is essential that corrections be made in the

retirement board’s database (not just in the copies

of the files used by the actuarial team) so that the

error(s) will not surface again in future data 

listings. 

PERAC’s actuarial software has been designed to

provide warnings when certain data elements do

not appear to match established criteria. The

parameters that we use in our reasonableness tests

do not change from year to year. For example,

PERAC’s system will flag the current payable

amount for a retiree if the original amount of ben-

efit plus COLAs does not equal the current amount

payable. The warning may indeed be triggered by

an erroneous entry for original amount of benefit.

However, if the member has died and the benefici-

ary is receiving the benefit or a Section 90C 

benefit has been granted, the data provided may

actually be correct. In such instances, the 

retirement board should simply annotate the data

list, and review it with the actuary.

Retirement boards are encouraged to retain

PERAC’s data listings. Just as actuaries conduct a

preliminary review of prior valuation reports

before beginning a new valuation study, so should

retirement boards conduct a review of prior year(s)

data listing(s) before acting on data listings associ-

ated with a current valuation. Since PERAC may

identify the same record or records as being ques-

tionable each year, retirement board staff can save

time by referencing prior year’s documentation. It

may indeed tell the actuarial team that the same

question(s) was raised about the same record(s)

before and there is a valid explanation about why

an entry that appears to be wrong is actually right. 

Data clean up is a time-consuming, labor-inten-

sive task—for both retirement board staff and actu-

aries. It can often represent as much as 75% of the

total time involved in a valuation. PERAC strongly

encourages retirement boards to maintain up-to-

date, accurate membership databases. Retirement

boards should consider periodically auditing their

databases to identify missing and/or erroneous

entries. Data maintenance should be viewed as an

on-going responsibility rather than an isolated,

annual or biennial project.

ASSET PREPARATION
This phase includes the following steps:

l Asset reconciliation 

l Actuarial value of valuation assets develop-

ment (if applicable)

l Determination of prior year asset gain or loss

The asset reconciliation phase consists of a

review of the asset information presented in the

Annual Statement. This phase includes a review of:

the market value of assets by type of investment;

allocations to the Annuity Savings Fund, the

Annuity Reserve Fund, the Pension Fund, and the

Pension Reserve Fund; benefit payments and

appropriation amounts. 

The assets of most retirement systems are cur-

rently being appraised at market value in actuarial

valuations. In the past few years, PERAC has

applied an actuarial value of assets methodology in

its Actuarial Valuation Report for the

Commonwealth’s Total Pension Obligation.

Several local retirement systems have adopted this

technique or are currently reviewing it. Retirement

boards should discuss both strategies with their

actuaries. An actuarial value of assets methodology

reduces the potential volatility in market value

from year to year by recognizing gains and losses

over a five-year (or other) period. The market value

of assets can be erratic from one year to the next,

but an actuarial value approach provides a smooth-

ing technique. The actuarial value of assets will not

increase as much as the market value in a good
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year, or decrease as much as the market value in a

bad year. 

Asset gains and losses are determined by refer-

ring to the investment return assumption used in

the most recent prior valuation. If, for the year cur-

rently being valuated, the actual value of assets

exceeds the expected value of assets, there is an

asset gain. If the actual value is less than the

expected value of assets, there is an asset loss. 

VALUATION
SPECIFICATIONS
At the beginning of the valuation

process, the actuary should make rec-

ommendations to the retirement

board about the assumptions to be

used in the current valuation. The

actuary may advise the board to make

changes in the assumptions that were

used for the preceding valuation.

After consulting with the actuary, the

retirement board should make the

final determination about the assump-

tions to be used. 

VALUATION RUN &
SUMMARIZATION
After the data has been “cleaned,” the

actuary will run a valuation program

that calculates and projects liabilities.

The principal valuation results are summarized and

the following items are computed and analyzed.

l Unfunded Accrued Liability: The actuarial

accrued liability is composed of several items. For

active members, this liability represents the present

value of expected benefits at retirement (based on

estimated pay and service and the retirement plan’s

benefit formula that is attributable to service ren-

dered to date). For retirees, this liability includes

the present value of payments that are expected to

be made during the retiree’s lifetime and that of

his/her spouse, if applicable. 

The actuarial accrued liability less the retirement

plan assets produces the unfunded actuarial

accrued liability. 

l Amortization of past service liability

l Normal Cost: Normal cost or current cost is

the present value of benefits that are expected to be

earned during the current year.

l Comparison between current and

prior valuations

l Gain and loss analysis

FINAL REPORT &
PRESENTATION
The Actuary issues a report upon

completing a valuation. The contents

of a typical report are as follows:

l Introduction and Actuarial

Certificate

l Summary discussion

l Comparison of results with prior

valuation

l Summary of valuation results

l Appropriation development for

the current fiscal year

l Funding schedule(s)

l Information required by

Auditors—GASB 25 (Governmental

Accounting Standards Board)

l Assets

l Summary of system membership characteristics

l Actuarial methods and assumptions

l Summary of plan provisions

l Glossary of actuarial valuation terms

The actuary meets with the board to present the

valuation results. Generally, an actuary will include

the following elements in his/her presentation:

l Results of the actuarial valuation

At the 

beginning of

the valuation

process, the

actuary should

make 

recommenda-

tions to the

retirement

board 

about the 

assumptions

to be used in

the current

valuation.
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l Actuarial assumptions and methods

l Discussion of terms used in the valuation

l Discussion of alternatives funding schedules

and/or strategies.

Since the final report represents a completed

stand-alone document until the next valuation is

conducted, retirement board members should be

sure that their questions about the draft report are

answered in a satisfactory manner. Retirement

board members are more aware of their member-

ship and system characteristics than either PERAC

or any private actuary can be. It is incumbent upon

them to raise questions about any aspect of the

report that they find to be incorrect, confusing or

vague. 

POSTING VALUATION STUDIES
ON PERAC’S HOME PAGE
Our goal is to make comprehensive pension infor-

mation available to the active and retired public

employees of Massachusetts and to professionals

involved with retirement issues via PERAC’s

Home Page: www.state.ma.us/PERAC. As part of

this initiative, PERAC’s Communications Unit

posts valuation studies, along with other informa-

tion in the Board Profile section of our Home Page.

Upon your receipt of a finalized, hard copy of any

actuarial study completed by a private actuary in

1999 and thereafter, please ensure that an electron-

ic copy of it is forwarded to PERAC’s

Communications Unit. It is important that the

information is transmitted to PERAC in a timely

fashion, since the more up-to-date the information

is, the more valuable it will be to our Web visitors.

These files may be transmitted on cassette tapes, 3

¼ inch diskettes, or as attachments to e-mails. We

can work with Word, Word Perfect and EXCEL

documents or any combination thereof. u



3. A Sample
Actuarial
Valuation Report
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S A M P L E  V A L U A T I O N  | T A B L E  O F  C O N T E N T S
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S A M P L E  V A L U A T I O N  |  P A G E  1

Joseph E. Connarton
Executive Director

Dated: October 1, 1999
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S A M P L E  V A L U A T I O N  |  P A G E  2

• Pages 2, 3, and 4 are the Executive Summary. More detail is reflected in
the other sections.
• Typically, the current schedule [    ] and an alternative schedule [    ]
are shown in our reports.

2

1

1 2



Note that the funded ratio increased yet the unfunded liability also
increased over the 3-year period. 

Increases in pay greater than assumed produce actuarial losses.
Likewise increases in pay less than assumed produce actuarial gains. Gains
and losses due to salary changes are usually the most significant non-
asset related gains and losses.

ACTUARIAL VALUATION BASICS 13

S A M P L E  V A L U A T I O N  |  P A G E  3

1

2

1

2

$14,162,000 $11,737,000
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A discussion of plan experience since the last year is shown here.

S A M P L E  V A L U A T I O N  |  P A G E  4

1

1
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S A M P L E  V A L U A T I O N  |  P A G E  5
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Normal cost for a member reflects the estimated present value of bene-
fits accruing during the year of the valuation. The total normal cost is the
sum of normal costs for all active members. 

The total normal cost is reduced by the expected amount of employee
contributions for the year of the valuation to determine the employer or
system normal cost.

The actuarial liability for active members essentially represents the
present value of future benefits expected under the plan based on a mem-
ber's service to date.

S A M P L E  V A L U A T I O N  |  P A G E  6

1

2

3

1

2

3
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The actuarial liability of retired members is the present value of bene-
fits expected to be paid based on the benefit option, the age of the retiree,
and the interest rate and mortality table used in the valuation.

The Actuarial Accrued Liability less plan Assets equals Unfunded
Actuarial Accrued Liability.

The funded ratio equals plan Assets divided by Actuarial Accrued
Liability.

4

5

6

4

6

S A M P L E  V A L U A T I O N  |  P A G E  6  ( C O N T . )

5
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Credited with interest to date of payment (in this case from 1/1/98 to
1/1/99 at 8.0%).

Reflects estimated System administrative expense not including invest-
ment related expenses.

Full amortization schedules are shown on pages 8 and 9.

S A M P L E  V A L U A T I O N  |  P A G E  7

1

2

3

3

1

2

3
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Normal cost assumed to increase 5.5% per year in this exhibit (same
rate as salary scale assumption).

Under an increasing schedule, the outstanding balance actually increas-
es for a period of time, before decreasing and being extinguished in 2028.
The reason for this is that in the early years, the payments are not large
enough to pay the interest on the outstanding balance.

S A M P L E  V A L U A T I O N  |  P A G E  8

1

2

1

2
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S A M P L E  V A L U A T I O N  |  P A G E  9

1

Note that under this schedule, the appropriation amount is greater than
the schedule on the preceding page until 2012. After that date, this fund-
ing schedule has a lesser appropriation amount.

1
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l GASB 25 disclosures superseded GASB 5 in 1997. 

S A M P L E  V A L U A T I O N  |  P A G E  1 0
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l Plan assets here are valued at market value. Assets may also be valued
by phasing in gains or losses over a period of time (5 years, for example) so
that all gains and losses occurring 5 or more years ago are fully recognized.
This methodology is used to reduce the potential volatility in the market
value approach. This methodology is commonly used in the private sector.

S A M P L E  V A L U A T I O N  |  P A G E  1 1
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S A M P L E  V A L U A T I O N  |  P A G E  1 2
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S A M P L E  V A L U A T I O N  |  P A G E  1 3
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S A M P L E  V A L U A T I O N  |  P A G E  1 4
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S A M P L E  V A L U A T I O N  |  P A G E  1 5
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S A M P L E  V A L U A T I O N  |  P A G E  1 6

1

2

Determined by statute.

Board should consider an actuarial value approach in future valuations.

1

2
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S A M P L E  V A L U A T I O N  |  P A G E  1 7

Principal economic assumptions.

Revised beginning in 1997 PERAC valuations to reflect current life

expectancies.

Reflects moderate turnover.

1

2

3

1

2

3
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S A M P L E  V A L U A T I O N  |  P A G E  1 8

Reflects the PERAC standard assumption set. We hope to revise these
based on actual experience within the next two years.
1

1
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S A M P L E  V A L U A T I O N  |  P A G E  1 9
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S A M P L E  V A L U A T I O N  |  P A G E  2 0



PERAC TRAINING  SERVICES32

S A M P L E  V A L U A T I O N  |  P A G E  2 1
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S A M P L E  V A L U A T I O N  |  P A G E  2 2
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S A M P L E  V A L U A T I O N  |  P A G E  2 3
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S A M P L E  V A L U A T I O N  |  P A G E  2 4
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S A M P L E  V A L U A T I O N  |  P A G E  2 5
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Appendix 1:
ACTUARIAL ASSUMPTIONS &
LIABILITIES OVERVIEW 
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ACTUARIAL ACCRUED
LIABILITY

NORMAL COST

PRESENT VALUE OF
FUTURE NORMAL COSTS
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Appendix 2:
ILLUSTRATION OF 
IMPACT OF INVESTMENT
RETURN ASSUMPTIONS ON
PLAN LIABILITIES
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Appendix 3:
RECORD LAYOUTS FOR ACTIVE
& RETIREE DATA FILES 
(OCTOBER, 1998)
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Active Record Layout (cont.)
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ACTUARIAL ACCRUED LIABILITY 
That portion of the Actuarial Present Value of 

pension plan benefits which is not provided by

future Normal Costs or employee contributions. It

is the portion of the Actuarial Present Value attrib-

utable to service rendered as of the Valuation Date.

ACTUARIAL ASSUMPTIONS 
Assumptions, based upon past experience or 

standard tables, used to predict the occurrence of

future events affecting the amount and duration of

pension benefits, such as: mortality, withdrawal, 

disablement and retirement; changes in compensa-

tion; rates of investment earnings and asset 

appreciation or depreciation; and any other 

relevant items.

ACTUARIAL COST METHOD (OR
FUNDING METHOD) 
A procedure for allocating the Actuarial Present

Value of all past and future pension plan benefits to

the Normal Cost and the Actuarial Accrued

Liability.

ACTUARIAL GAIN OR LOSS (OR
EXPERIENCE GAIN OR LOSS) 
A measure of the difference between actual 

experience and that expected based upon the set of

Actuarial Assumptions, during the period between

two Actuarial Valuation dates.

Note: The effect on the Accrued Liability and/or

the Normal Cost resulting from changes in the

Actuarial Assumptions, the Actuarial Cost Method

or pension plan provisions would be described as

such, not as an Actuarial Gain (Loss).

ACTUARIAL PRESENT VALUE 
The dollar value on the valuation date of all benefits

expected to be paid to current members based upon

the Actuarial Assumptions and the terms of the Plan.

AMORTIZATION PAYMENT 
That portion of the pension plan appropriation

which represents payments made to pay interest on

and the reduction of the Unfunded Accrued

Liability. 

ANNUAL STATEMENT 
The statement submitted to PERAC each year that

describes the asset holdings and Fund 

balances as of December 3l and the transactions

during the calendar year that affected the financial

condition of the retirement system.

ANNUITY RESERVE FUND 
The fund into which total accumulated 

deductions, including interest, is transferred at the

time a member retires, and from which annuity

payments are made.

ANNUITY SAVINGS FUND 
The fund in which employee contributions plus

interest credited are held for active members

and for former members who have not with-

drawn their contributions and are not yet

receiving a benefit (inactive members).

ASSETS 
The total value of securities. Assets grow through

employer and employee contributions, as well as

investment earnings. They are reduced by benefit

payments and other disbursements. For valuation

purposes, assets are usually measured at market

value.

COST OF BENEFITS 
The estimated payment from the pension 

system for benefits for the fiscal year. This is the

minimum amount payable during the first six years

of some Funding Schedules.
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EXPENSE FUND 
The fund into which the appropriation for adminis-

trative expenses is paid and from which all such

expenses are paid.

FUNDING SCHEDULE 
The schedule based upon the most recently

approved actuarial valuation which sets forth the

amount which would be appropriated to the pen-

sion system in accordance with Section 22D of

M.G.L. Chapter 32. 

GASB 
Governmental Accounting Standards Board

NORMAL COST 
Total Normal Cost is that portion of the Actuarial

Present Value of pension plan benefits which is to

be paid in a single fiscal year. The Employee

Normal Cost is the amount of the expected

employee contributions for the fiscal year. The

Employer Normal Cost is the difference between

the Total Normal Cost and the Employee Normal

Cost.

PENSION BENEFIT OBLIGATION 
The portion of the Actuarial Present Value attribut-

able to past service in accordance with the

Projected Unit Credit cost method as stipulated by

GASB Statement Number 5.

PENSION FUND 
The fund into which appropriation amounts as

determined by PERAC are paid and from which

pension benefits are paid.

PENSION RESERVE FUND 
The fund which shall be credited with all amounts

set aside by a system for the purpose of establish-

ing a reserve to meet future pension liabilities.

These amounts would include excess interest 

earnings. 

SPECIAL FUND FOR MILITARY
SERVICE CREDIT
The fund which is credited with amounts paid by

the retirement board equal to the amount which

would have been contributed by a member during a

military leave of absence as if the member had

remained in active service of the retirement board.

In the event of retirement or a non-job related

death, such amount is transferred to the Annuity

Reserve Fund. In the event of termination prior to

retirement or death, such amount shall be trans-

ferred to the Pension Fund.

UNFUNDED ACCRUED LIABILITY 
The excess of the Actuarial Accrued Liability over

the Assets.


